Provenance analyses of Lower to Middle Triassic strata from the Greater Youjiang Basin along with the Permian strata of Hainan Island, provide a record of the collisional assembly of the South China Craton and Indochina Block and their incorporation into Asia. Detrital zircons from Lower and Middle Triassic samples show similar overall age spectra ranging from Archean to Triassic with major age
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5 bounded to the southwest by the Babu suture zone (Fig. 1) . The Greater Youjiang
Basin was initiated in the Silurian in the Qinfang area by rifting of the Cambrian-Ordovician succession (Xu et al., In Press) . The Devonian-Early Triassic deposits consist of clastic, siliceous and pelitic carbonate rocks and intercalated igneous rocks . Turbiditic clastic detritus infilled the basin from the Early Triassic in the Qinfang and Pingxiang-Chongzuo areas and from the Middle Triassic in the Youjiang areas Hu et al., 2014) . Late Paleozoic ultramafic-mafic rocks are distributed along the southern margin of the Greater Youjiang Basin and Triassic granites outcrop around the Qinfang area (Wu et al., 1999; Wu et al., 2002; Guo et al., 2004; .
In the Pingxiang-Chongzuo area ( indicates sediment transport to the northwest ( Fig. 2B ; Liang and Li, 2005) whereas data for the Middle Triassic units is more complex with paleocurrent data indicating alternating flow to the northeast-northwest and south ( Fig. 2A ; Song et al., 2013 ).
Hainan Island
Hainan Island is located offshore from the South China mainland to the southeast of the Greater Youjiang Basin (Fig. 1) . The island consists of a basement of early Mesoproterozoic igneous and sedimentary rocks and Neoproterozoic sedimentary units (BGMRGP, 1988; Yao et al., 2017) , overlain by Paleozoic to Mesozoic strata (Xu et al., 2014b; Zhou et al., 2015) . The Permian-Early Triassic units are sporadically distributed in the Jiangbian and Danzhou areas along the Changjiang-Qionghai Fault ( Fig. 2C ; BGMRGP, 1988) .
The Permian sequence is unconformable on the Silurian succession and disconformable with the Carboniferous succession in the southwest of Hainan Island (BGMPGP, 1988) . The Permian succession consists of grey siltstone, shale, and fine sandstone (Jiang et al.,1998; Long et al., 2007) interbedded with limestone lenses and chert. The radiolarian fossil Pseudoalbaillella sp is preserved in the chert layers (Long et al., 2007) , as well as conodont fossils Neogondolella sp, Sweetognathus whitei-Rabeignathus asymmetricus similar to the Aktastinian Sweetognathus whitei-Neogondonella bisselli and sporopollen fossil Parafusulina sp (Tang et al., 1998) . The Triassic succession is made up of conglomerate, sandstone and siltstone which are scattered across Hainan Island (BGMRGP, 1988) . Paleozoic igneous rocks have a limited distribution whereas the Mesozoic igneous rocks are widespread on the island (Li et al., 2006; Chen et al., 2013; Wang et al., 2013c) .
Weathered surfaces were removed from samples prior to analysis. The Gazzi-Dickinson method was used to point count twenty-five sandstones, with 300-500 grains counted from each sample (see Data Set S1). Samples selected for geochemical analysis included five mudstone/siltstone from the Nanhong Formation, thirteen mudstone/siltstone from the Banna Formation and ten mudstone/siltstone from the Lanmu Formation (Date Set S1; Fig. 3 ). Major, trace and rare earth element (REE) analyses were carried out at the Laboratory of ALS Chemex (Guangzhou).
Major elements were determined using X-ray fluorescence spectrometry (XRF) on fused beads with accuracy of analyses estimated to be ca. 1% (relative). Trace element and rare earth element (REE) analyses were determined using inductively coupled plasma atomic emission spectroscopy (ICP-AES) and inductively coupled plasma mass spectrometry (ICP-MS). The accuracy of analyses is estimated between 0.01-10 ppm depending on abundance of the different trace elements (Data Set S2). Liu et al. (2010) . U-Pb ages for the detrital zircons and trace elements were determined on an Agilent 7700a at GPMR, China University of Geoscience (Wuhan). The analytical procedure followed Yuan et al. (2004) and Liu et al. (2010) . Off line selection, integration of background, analytic signals, time-drift correction and quantitative calibration for U-Pb dating were performed with ICPMSDataCal (Liu et al., 2010) . Spot diameter was 32 μm. Errors on individual analyses are given at 1 sigma (Liu et al., 2010) . All measurements were normalized relative to standard zircons 91500 and GJ-1. Standard silicate glass NIST SRM610 was used to calibrate the contents of trace elements (Liu et al., 2010) .
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A C C E P T E D M A N U S C R I P T Pb/ 238 U. Age and probability density plots were calculated using the Isoplot program 3.0 (Luding, 2003) .
In order to reduce the effects of Pb loss, ages older than 1000 Ma were based on 207 Pb/ 206 Pb ages whereas for younger analyses they were based on 206 Pb/ 238 U ages (Compston et al., 1992) . LA-ICP-MS detrital zircon age data for the analyzed detrital zircons are listed in the Data Set S3.
Results

Sandstone petrography and modal analysis
Framework grains in all analyzed samples are angular to extremely angular with poor to moderate sorting ( (Fig. 6C ).
Whole rock geochemistry
The 
Detrital zircon ages
Detrital zircons Two hundred and forty U-Pb age analyses were conducted on 240 zircons from the Lower Triassic sandstone samples (BL-1, ZM4 and PM2), and 230 grains display concordance greater than 90% and range in age from 3652 Ma to 226 Ma. Sample BL1 from the Zaimiao section is dominated by age groups at 650-500 Ma, 1200-800
Ma, 1800-1200 Ma, with a subordinate age group at 460-420 Ma. Samples ZM4 from the Zaimiao section and PM2 from the Mabiao section contain similar age patterns with major age groups at 480-420 Ma, 1200-800 Ma but different subordinate age groups including at 300-220 Ma, 670-550 Ma, 900-700 Ma, 1800-1300 Ma and 2800-2000 Ma (Fig. 8) .
One hundred and sixty analyses were conducted on 160 zircons of the Middle Triassic sandstones (PX20 and AZ20) and 155 analyses yield concordance greater than 90%. The two samples display age spectra that range from 2847 Ma to 237 Ma, with major age groups at 300-230 Ma, 1200-900 Ma and 900-700 Ma for sample AZ20, and at 300-230 Ma, 400-300 Ma, 480-420 Ma and 1800-1500 Ma for sample PX20.
Discussion
Provenance of the Permian and Triassic successions
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A C C E P T E D M A N U S C R I P T (Fig. 8) . The Precambrian detrital zircons are euhedral to subhedral and under CL imaging display sector and oscillatory zoning and core-rim structure, suggesting derivation from multiple sources. Paleoproterozoic (ca. 1800) and Neoproterozoic (1200-900 Ma) magmatic rocks exposed in the Yunkai and Wuyi massifs to the southeast and east of the study area Wang et al., 2013b; Yao et al., 2017) , together with at least some paleocurrent data indicating sediment transport to the west-northwest, argue for these massifs to have acted as ACCEPTED MANUSCRIPT
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12 potential source areas (Figs. 2A and 2B; Liang and Li, 2005; Song et al., 2013) .
Reworking of the Neoproterozoic and early Paleozoic sedimentary successions in the Cathaysia Block and Hainan Island, provide another potential source for this age detritus. These older successions are dominated by detrital zircons with ages of 2000-1700 Ma and 1200-900 Ma (Yu et al., 2010; Xu et al., 2014b; Zhou et al., 2015; Yao et al., 2017) . Detrital zircons with ages in the range 900 Ma to 700 Ma are a minor component in all samples (Fig. 8) and rocks of this age are widely distributed in the Jiangnan orogen (Li et al., 2008; Zhao and Cawood, 2012; Yin et al., 2013) , and constitute the likely original source. However, in the Early Triassic, the Jiangnan orogen was submerged and detrital zircons of this age were probably derived from recycled material from the Yunkai Massif, which contains 900-700 Ma detrital zircons (Xu et al., 2014a) . Ma, younger than the depositional age. In CL, the grain is black and has a Th/U ratio of 0.96, and is interpreted to reflect post-depositional alteration (Belousova et al.,
2002) perhaps related to the widespread Late Triassic tectonic events in the South
China Craton (e.g. .
Permo-Triassic paleogeographic evolution of Southwest China
The This evolving basin setting is supported by the cumulative proportion plot of the difference between the measured crystallization ages (CA) of individual zircon grains present within a sample and the depositional age (DA) of the sample (Fig. 12) . The
Late Permian samples plot in or close to the extension-related basin setting whereas the Triassic samples move progressively into the syn-orogenic field with decreasing depositional age (Cawood et al., 2012) . Trace element data also indicate a change from extension to convergent settings between the Permian and Triassic samples (Fig.   7E ). This evolving basin paleogeography is shown schematically in Figure 13 . A C C E P T E D M A N U S C R I P T 
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